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Learning Objectives 

• To briefly review the rationale behind the development of a targeted 
therapy centred in FGFR 

 

 

•  To present the most recent clinical evidence around FGFR inhibition in 
cancer with a particular focus on urothelial cancer [and a brief note on 
cholangiocarcinoma] 

 

 

• To discuss current limitations and further development  of FGFR 
inhibition 



Outline 

• Introduction: Targeted therapy myth or reality? 
 

• Developing a targeted therapy: Key steps 
 
• The case of FGFR inhibition 

• Biological plausibility 
• Predictive biomarkers 
• Selective compounds 
• Efficacy  
• Safety 
 

• Limitations of FGFR inhibition 
 

• Questions and answers 
 

 
 

 



Targeted Therapy: Is there a 
real clinical evidence? 

Is Targeted Therapy such as FGFR inhibition 
ready for Prime Time? 

 

Are we overcoming some previously 
identified barriers ? 

 

Is FGFR a good  target for anti cancer 
treatment? 

 

Limits to Personalized Cancer Medicine Tannock IF et al N Engl J Med 375;13; 2016 



Targeted Therapy: Recent “successful” stories 

 
Drilon A, Laetsch TW, Kummar S, DuBois SG, Lassen UN, Demetri GD, et al. Efficacy of larotrectinib in TRK fusion–positive cancers in adults and 

children. N Engl J Med 2018;378:731-9. 

 

Patients had 17 unique TRK fusion–

positive tumor types.  

ORR : 75% according to independent 

review and 80% (95% CI, 67 to 90) 

according to investigator 

assessment.  

Larotrectinib had marked and 

durable antitumor activity in patients 

with TRK fusion–positive cancer, 

regardless of the age of the patient 

or of the tumor type.  



Targeted Therapy: Limitations 

Consequences of loss, decreased activity or 

inhibition of TRK 

Cocco E et al Nature Reviews  Clinical Oncology 2018 

How relevant is the target in the population  
and how tolerable is the targeted therapy? 

Distribution and frequency of NTRK fusions in adult and 
paediatric tumours 



What is key in building a successful targeted 
therapy? 

• Having a target with demonstrated implication in cancer biology 

• BIOLOGICAL PLAUSIBILITY  

• Being able to identify those patients more likely to benefit 

• DEFINITION OF A VALID PREDICTIVE BIOMARKER 

• Developing the proper family of compounds 

• SPECIFIC COMPOUNDS 

• Being able to show anti tumour activity 

• EFFICACY 

• Being a target whose block is tolerable 

• SAFETY/TOXICITY 

 



Biological plausability 

• Extensively reviewed  by Dr. Sevillano 
 
Masaru Katoh, Nature Reviews 2018 

 

• The altered FGFR gene expression 
may enhance several cancer-
promoting cell functions such as cell 
division (proliferation), cell 
movement, and the formation of new 
blood vessels that nourish a growing 
tumor. 

 



Biological plausability 

• A recent analysis of 412 cases of muscle-invasive bladder 
cancer within The Cancer Genome Atlas (TCGA) identified 
784 gene fusions in these samples, of which FGFR3-TACC3 
was the most common .  

 

• Additionally, fusions between FGFR2 and AHCYL1 or BICC1 
have been identified in 14% of cases of intrahepatic 
cholangiocarcinoma (CCA), which have been associated not 
only with oncogenic potential but also sensitivity to FGFR 
inhibition 

Arai Y, et al. Fibroblast growth factor receptor 2 tyrosine kinase fusions define a unique molecular subtype of cholangiocarcinoma. 

Hepatology 2014;59:1427-34. Robertson AG, et al; TCGA Research Network, Weinstein JN, Kwiatkowski DJ, Lerner SP. 

Comprehensive molecular characterization of muscle-invasive bladder cancer. Cell 2017;171:540-56. 



Predictive biomarker 

 

• The molecular screening to identify patients suitable for 
treatment with selective FGFR inhibitors is currently seeking 
for cases with gene fusions (very infrequent)  and mutations  
( variable frequency across tumor types) 

 

• Amplifications do not seem to predict well for efficacy 

 

 

 



Development of anti-FGFR compounds 

• First-generation FGFR-TKI (ponatinib, dovitinib, lucitanib, 
lenvatinib, nintedanib) operate as multi-target inhibitors, 
including FGFR among their wide range of hits (VEGFR1/3, KIT, 
RET among others). 

 

• This led to the lack of a profound anti-FGFR inhibition and to 
the occurrence of deleterious adverse events: First 
disappointments 

 



First attempts: Dissapointments 

1st Generation FGFR Inhibitors did not 
fulfill expectations  

Neither  in efficacy nor as a predictive  
biomarker 



First attempts: Doubts 

“…Observed treatment effects 
seemed independent of FGFR2 

mutation status…Additional studies 
are needed” 



Further Drug Development: Next Generation 
FGFR Inhibitors 

• Better patient 
selection has led to a 
more precise drug 
development around 
FGFR inhibition 

 

• Around 12-15 
compounds are in 
different stages of 
development in the 
clinic 

• Most of the 
development in later 
stages in focused in 
bladder and HCC 

 

Drug Target Inhibition 
Type 

Ongoing Trials 

Infigratinib 
BGJ 398 

FGFR 1-3 
 

Reversible Phase III 
 

Rogaratinib 
BAY 116387 

FGFR 1-3 
 

Reversible 
 

Phase III 
 

Erdafitinib 
JNJ42756493 

FGFR 1-4 Reversible 
 

Phase III 

Pemigatinib 
INCB053828 

FGFR 1-3 
 

Reversible 
 

Phase III 
 

TAS-120 
 

FGFR 1-4 Covalent 
 

Phase II 
 

Derazantinib 
ARQ 087 

FGFR 1-4 
 

Reversible Phase II 
 

LY2874455 FGFR 1-4 Reversible 
 

Phase I 

AZD4547 FGFR 1-3 Reversible Phase II 

Debio 1347 FGFR 1-3 Reversible Phase II 

BLU- 554 FGFR 4 Irreversible Phase I ext 

B-701 FGFR3 mAB Phase II 

Table modified from Facchinetti F et al Clin Can Res 2019  



Infigratinib [BGJ398] 
67 patients with mUC and FGFR3 mutations 

ORR: 25.4% 

SD: 38.8% 

Variable, n (%) 
Participants 

(N=67) 

Sex Male 
Female 

46 (68.7) 
21 (31.3) 

WHO performance 
status 

0 
1 
2 
Missing 

20 (29.9) 
36 (53.7) 
10 (14.9) 

1 (1.5) 

Visceral disease Lung 
Liver 

41 (61.2) 
25 (37.3) 

Lymph node 
metastases 

Yes 
No 
Missing 

19 (28.4) 
46 (68.7) 

2 (3) 

Prior immunotherapy at last medication 11 (16.4) 

FGFR3 status Not mutated 
Mutatedb 

Exon 7 R248C 
Exon 7 S249C 
Exon 10 Y375C 
Exon 15 K625E/Q 
Otherb 

0 
67 (100) 
11 (16.4) 
38 (56.7) 

3 (4.5) 
0 

15 (22.4) 

Nineteen patients (28.4%) had received one prior 
antineoplastic therapy, and 47 patients (70.1%) had 
received > 2; one patient was treatment naive.  

Pal SK, et al. Cancer Discovery 2018 , Efficacy of BGJ398, a Fibroblast Growth Factor Receptor 1–3 Inhibitor, in Patients with Previously 
Treated Advanced Urothelial Carcinoma with FGFR3 Alterations, 

 Median PFS: 3.75 mos;  Median OS 7.75 mos; Median DoR: 5.06 mos 

The most common TRAEs were hyperphosphatemia, 
elevated creatinine, fatigue, constipation and decreased 
appetite.  
Further examination of BGJ398 in this disease setting is 
warranted. 



Infigratinib: Does location matters? 

• Patients with UTUC vs BC have  different molecular profile and  superior outcomes 

Dizman N, et al. J Clin Oncol 37, 2019:(suppl; abstr 4510). Presented at ASCO 2019.  

• R248C mutations more common (50%) 
 

• Fusions more common (13%) 
 

• Is it worth it to focus on UTUC? 



Rogaratinib 

• Rogaratinib in patients selected by FGFR overexpressing cancers resulted in a  manageable 
safety profile and encouraging antitumour activity, even in patients refractory to IO  
 

• FGFR mRNA overexpression could be a clinically useful biomarker in addition to genetic 
alterations, identifying more patients who are likely to be susceptible to FGFR inhibition. 

ORR 24% 
SD 49% 
PD 27% 

Tumour responses to rogaratinib in the urothelial carcinoma dose-expansion cohort (n=52) 

• Patients selected based on mRNA 
overexpression (Not only mutations 
or fusions) 

 
• Larger proportion of patients tested 

positive [around 50%] 



Rogaratinib: Near Future 
• Efficacy? 
• Safety 
• Biomarker? 



ERDAFITINIB 

Erdafitinib shows tolerability and preliminary 

evidence of clinical activity in advanced solid 

tumors, at 2 different dosing schedules and with 

particularly encouraging responses in UC and 

CCA. 

All patients with UC and CCA who responded to 

treatment with erdafitinib carried FGFR 

mutations or gene fusions 

1st signals on Phase I study: 



Erdafitinib: Phase II 

Siefker-Radtke A, et al. J Clin Oncol 36, 2018 (suppl; abstr 4503). Presented at ASCO 2018 Annual Meeting. Reproduced with permission from Dr A Siefker-Radtke. 

• Heavily pre-treated group of pts  
• Poor prognosis group 

• Mostly FGFR3 mutations 
• Also fusions FGFR2/3 



Erdafitinib activity 

Siefker-Radtke A, et al. J Clin Oncol 36, 2018 (suppl; abstr 4503). Presented at ASCO 2018 Annual Meeting; Updated at ASCO 2019 by SH Park et al. J Clin Oncol 37, 2019 (suppl; abstr 4543). Presented 
at ASCO 2019 Annual Meeting. Reproduced with permission from Dr A Siefker-Radtke.  

After previous positive data [Loriot Y; ASCO GU 2018] 

It was confirmed that Erdafitinib provides: 
• Remarkable response rates and SD 
• Activity even in “bad patients’  [visceral 

mets] 
• Short time to response (1.4 months) 
• PFS 5.5 mos  
• OS 13.8 mos 
• DOR? 



Regulatory Approval 
• FDA grants accelerated approval to erdafitinib for metastatic urothelial carcinoma 

• On April 12, 2019, the Food and Drug Administration granted accelerated approval to 
erdafitinib (BALVERSA, Janssen Pharmaceutical Companies) for patients with locally 
advanced or metastatic urothelial carcinoma, with susceptible FGFR3 or FGFR2 genetic 
alterations, that has progressed during or following platinum-containing chemotherapy, 
including within 12 months of neoadjuvant or adjuvant platinum-containing 
chemotherapy. 

 

• Patients should be selected for therapy based on an FDA-approved companion diagnostic 
for erdafitinib.  

•  
Today, the FDA also approved the therascreen® FGFR RGQ RT-PCR Kit, developed by 
QIAGEN, for use as a companion diagnostic for this therapeutic indication. 

Available at: https://www.fda.gov/drugs/resources-information-approved-drugs/fda-grants-accelerated-approval-erdafitinib-metastatic-urothelial-carcinoma. Accessed Sept 2019 
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Is this the beginning of targeted 
therapy in mUC ? 



Vofatamab: an anti-FGFR3-specific Antibody 

• Vofatamab (b-701) is a fully human, monoclonal antibody against 
FGFR3 that blocks activation of both WT and activating FGFR3 
mut/fus 

Siefker-Radtke AO, et al. Poster presented at ASCO 2019. Abstract 4511. 



Necchi A, et al. J Clin Oncol 37, 2019 (suppl 7S; abstr 409). Presented at ASCO GU 2019.  
Reproduced with permission from Dr A Necchi. 

VOFATAMAB: FIERCE-21 



FIERCE-22: Clinical activity of vofatamab a FGFR3 
selective inhibitor in combination with 
pembrolizumab in WT mUC, preliminary analysis. 

Study desgin 

Siefker-Radtke AO, et al. Poster presented at ASCO 2019. Abstract 4511. 

Data from 1st planned interim analysis after enrollment of 26 patients (data analysis cutoff 25 April 2019) 

Eligibility criteria: mUC pts with 
• Progression on ≥1 line of prior platinum-based chemotherapy, or 

recurrence within ≤12 mo of (neo)adjuvant CT 
• AntiPD-1/L1 naive 
• Measurable disease 
• ECOG <2 



Responses were similar regardless of FGFR3 
Mut/Fus or WT status  

Siefker-Radtke AO, et al. Poster presented at ASCO 2019. Abstract 4511. 

FGFR3 mut/fus 3/7 responding 
FGFR3 WT 5/15 responding 



Potential Limitations to FGFR Inhibition 

• Low frequency of the target?  Timing of molecular analysis 

 

 

• Is the DOR long enough in the current setting? 

 

 

• Is safety good enough compared with other treatment strategies? 

 

 

 



Lower frequency  in real world? Too long to 
get the information? 

• What is an aceptable delay in mUC? 
 
 

• Can we improve FGFR analysis time? 

Loriot Y et al. NEJM 2019 



DOR of other options 

• Necchi A, et al. Poster presented at ESMO 2019; abstract 919P. 

Kaplan-Meier estimates of DOR and TTR among patients who achieved partial response 

• IO has shown mDOR of 
over 2 and a half years  
w/ Pembrolizumab 
 

•  About 2 years with 
Atezolizumab 



Should Safety be an issue with FGFRi? 

Table  from Facchinetti F et al Clin Can Res 2019  



A real case 



Near future in Drug Development of FGFRi 

FIGHT-205 (NCT04003610): N = 372 

• FGFR3 mut/fus +ve 

• Phase 2 

• 1L cis-ineligible 

Pemigatinib + pembrolizumab  

Standard of care 

Pemigatinib 

NORSE (NCT03473743): N = 150 

• FGFR3 mut/fus +ve 

• Phase 1b/2 

• 1L cis-ineligible 

Erdafitinib + cetrelimab 

Erdafitinib 

THOR: Ongoing Phase 3 Study (N=630) of erdafitinib compared with chemotherapy or 
pembrolizumab 

Studies in Non-Muscle invasive bladder cancer with Erdafitinib 



Activity of FGFRi in development in Cholangiocarcinoma 

Table  from Facchinetti F et al Clin Can Res 2019  



Targeted Therapy: Is there a 
real clinical evidence? 

Is Targeted Therapy such as FGFR inhibition 
ready for Prime Time? 

 

Are we overcoming some previously 
identified barriers ? 

 

Is FGFR a good  target for anti cancer 
treatment? 

 

Limits to Personalized Cancer Medicine Tannock IF et al N Engl J Med 375;13; 2016 



Conclusions 

• FGFRi seems to be a successful “targeted therapy” in some cancers 

 

• The most solid data [along with drug/companion diagnostic test approval] is 
in advanced urothelial tumours with Erdafitinib 

 

• Is it time for a paradigm change and start considering precision medicine in 
advanced bladder tumours? 

 

• Despite this initial excitement some limitations apply to FGFRi such as DOR,  
low prevalence of FGFR aberrations and safety profile all this in a highly 
competitive environment 

 

• There are multiple ongoing studies in the randomized setting that will more 
precisely define the real value of these compounds alone or in combination 
including trials in the NMI context 
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